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INTRODUCTION

Pool 7 includes an 1l mile section of the Mississippi River covering
13,600 acres between Lock and Dam 6 at Trempealeau, Wisconsin and Lock and
Dam 7 near Dresbach, Minnesota (Figure 1). This area provides a considerable
commercial fishery (averaging about one=half million pougds annually), a large
sport fishery (% million sport fish weighing 1/6 million pounds caught annually),
and waterfowl hunting (about 9,000 ducks bagged annually). |

Most of Pool 7, except the main channel and bordering areas, was closed
to commercial gill netting in May of 1964 due to concern about the damage gill
nefa allegedly caused to game fish and ducks,

Most of the closed area is classified as river lake habitat, with smaller
amounts of side channel, chute, and slough habitats,

The closure was followed by a considerable change in the nature of the
Pool 7 commercial fishery. Prior to 1964, gill nets were the dominant gear
in the fishery, accounting for over one-half the average annual catch, Seines
generally produced less tﬁan one-tenth of the commercial harvest up to five
years before the gill netting closure, and increased in importance about one-
fourth of the catch in the five years immediately prior to closure. Gill net
catches deslined drastically in importance after 1964, averaging onl& about
one-~eighth of the commercial catch over a five year period following the
closure. waever; seining showed a corresponding increase, péodpcing two-
thirds of the commercial catch during this period. As a result, the average
total commercial catch for the five years after closure wﬁs almost idential
to that for the five years prior to closure and up one-fifth from the 10-

year average prior to 196,
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The ¢losed area was re-opened to gill netting under special contracts
in May, 1970 so that the magnitude of sport fish and ﬁaterqul catches could
be accurately assessed through a detailed study of the giil net fishery. The
Department of Natural Resources began collecting data in September, 1970
through its own netting program to complement the information from contract

netting. Collection of field data was terminated at the end of April, 1972.

METHODS

Contract fishing operations weré‘cloaely observed by Department personnel
who accompanied commercial fishermen as frequently as possible when fish were
being removed from contract gill nefs. Eighty'percent of the contract gili
net'fishing was monitored in this manner. Data were collected on the size
and numbers of commercial fish taken in the nets. In addition, contract
fisliermen were required to éupply daily g%ports on the pouﬁdage and §alue of
the saleable catch, The.number, size, ané gondition of all game fish founa
in the nets were recorded. Récords were also kept of the number and condition
“of ducks caught. Additional data collected were the number of feet of gill
net fiéhed, the mesh size, the date and duration of the set, and the location
in the pooi;

Collection of-theae data enapled anélysis of the étatistical parameters
of the giil net fishery with respect to two importanf influencing variables;
1) time of year (by month); and 2) geografhical location (map areas in

Figure 1).



Commercial fishermen frequently éoncentrate their efforts in specific
areas where sufficient numbers of commercial fish have been iocated.
Different commercial fish species often are found in different areas, and
the locatién of nets is therefore related to the.species beiné sought,
Buffalo are mofe valuable and less damaging to nets than carp and are there-
fore the preferred target species of gill netters when adequate numbers can
be located. Carp are found more commonly in largépconcentrations than
buffalo and are often fished instead of buffalo despiée their lower value,
particularly when buffalo are difficult to catch, Strong currents resulting
from high water or wind carry debris into gill nets, comsiderably lowering
their effectiveness and requiring a tedious and lengthy cleaning process.
Therefore, weather-conditioné can also influence the amount of fishing and
when and where neés are set, These characteristics of the gill net fishery
tend to provide data from only 1imitéd areas for a given period when the
number of fishermen is small, as was the case under contract conditions.
Also, there Qas a posﬁibility-that‘while their operations were being observed,
commercial fishermen might be more reluctant to fish when and where they
felt game fish and ducks were likely to be taken than they would otherwise.

To avoid bias and obtain information not avallable from contract fishing,
Department nets of the same type as those fished commercially were set and
moved to cover as many different study areas as were'fishable until all of
Pool 7 had been sampled in a minimum amount of time. Areas already being
fished under contract at a given time were avoided to prevent duplication~
of effort, All the catch data recorded-fbr contract nets were also taken

for Department nets by mesh size.
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RESULTS
The results of this study are presented by analyzing three major
statistical parameters:
1. Fishiné effort - the amount of net fished;
2. Catch - the fish and waterfowlAtaken, and;

3. Bfficiency - the catch pér unit of gear fished;

Fighing Effort

Just over one-~million feet of gill net were fished during fhe study
period, May, 1970 through April, 1972 under contract and.by Department
personnel (Table 1), Contract fishing accountéd for almost 90 pefcent of
the effort, The study was divided into two 12-month periods to evaluate
the fishery in annual terms: 1) May, 1970 fhrough April, 1971t and 2) May,
1971 through April, 1972. Contract effort was somewhat higher (56 percent
of the total) during the first period, Depa}tmgnt netting was heavier during
the second period, just over 60 percenf of the total, This was largely due
to the fact that no Department nets were availablé during the first four
months of fhe study and that the second period included three months of
winter netting under the ice.

Effort by Month }
' Seasonally, contract fishing effort generally ranged between 40,000 and

60,000 feet per month’ Exceptionally high effort occurred during
July, September, and October, 1970. Months of lowest éffort were May, 1970
and November, 1971. Honthlj effort with Department nets cﬁp he roughly
divided into three groups: high levels in September and Ootober, lé?O, and
April, June and September, 1971; moderate effort in May, July, and October,
1971; and low effort in November, 1970, August and November, 1971, and

January through April, 1972.



Table 1
FISH EFFORT (FEET OF NET FISHED)
UNDER CONTRACT AND BY THE DEPARTMENT
Mey 1970 - April 1972
1970-71 1971-72 Combined
‘ Contract 503,800 | 398,100 901,900
Department 11,500 66,500 108,150
TOTAL 545,300 L6l ,600 1,010,050




Effort bylocation _
The distribution of fishing effort by location within the study area

was also examined, During the 1970-71 period, confract effort

was concentrated in the central section of the lﬁwen pool, with equal amounts
fished in both the east and west divisions. The north and south sectioﬁs
ranked next., Effort was lowest in the upperrand middle sections of the pool.
Fisﬁing patterns changed somewhat in 19?1-72, when effort in the north
section of the lower pool increased to dominate that in ali other areas.
Substantial dgclines occurred in the east and west central, south, and

middle pool areas, while the upper pool showed a considerable incrense,
Depa?tment=netting in 1970-71 was heaviest in the upper and middle pool areas.
The\ﬁest central sectipn received the most effort in the lower pool, with the
north and east dgntral areas intermediate, and the south area lowest. Increased
depaﬁtmgnt netting in the 1971-72 period brought increases in the émount of
net fished in all areas except the upper pool, which declined nearly 50 )
percent, Effort was highest in the middle pool'area, followed by the easf
and west central sections-and the north section. South and upper pool areas

were fished least,
Suwmary of Effort Distributi

i

Contract fishing in the upper pool occurred only in the spring months

of April and May, thus accounting for the relatively low amount of effort

in this area. Fishing in the middle pool took placelin late
summer and fall. The north section was fished during late summer and fall
1970-71, but during the entire period in 1971~?2, accounting for the effort
increase there, The west central area was fished over the entire.season
and the east central ﬁuring all except the early and late part of the season

during both years.



Most of the fishing in the west central section took place in late summer
and fall, while in the east central area mid-summer was more important.
In the south section, fishing occurred in all months except April, mainly

in mid- and late summer.

Catch

A total catch of 330,000 pounds of commercial fieh was taken during the
study period, 96 percent by contract fishing (Table 2). In addition, 321
non-commercial fish weighing 1,646 pounds and 66 ducks were also caught
(Ta51e3 3 and 4). Contract fishing accounted for 75 Percent‘of the-number
of non-commercia; fish and 70 percent of their weight. Approximately 85 _
percent of the ducks were caught in contract nets,

‘The dominagt commercial species was carp, accounting for 86 percent
of the commercial contract catch by weight, Buffalo ranked second at 10
percent, followed by drum, considerably less importént at just under 1.5
percent of the catch, Flathead and channel catfish were the only other
sﬁecies of significance, fogether making just over 1 percent of the.catch.
The flathead catfish catch exceeded the channel catfish catch 9 to 1 by
weight. Other‘commerciai species of legser imporﬁance in‘the caéch included
redhorse, cafpéuckera, gar,.bowfin, and softshéll and snaﬁpiné turtles.

‘The composition.of the Department net commercial catch was similar to
the contréct‘catch eicept that carp made up a slightly smsller fracti&h of

the total (81 percent)'while the other species were all more significant.
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CATCH (NUMBIR AND POUNDS)} OF NON-~COMMERCIAL FISH IN CONTRACT AMD DEPARTMENT METS

CONTRACT NETS

MAY 1970 - APRIL 1972

DEPARTMENT NETS

SPECIES 1970-71  1971-72  Combined 1970-71  1971-72 Combined | Grand Total
# ibs, # 1bs. #  1bs, # dbs #  l1bs  # lbs | # 1bs
Northern Pike .| 95 606 | 52 308 |17 91k |19 121 (38 31k |57 U436 |20h 1,350
Walleye 7 31 9 36 {16 67 1 8 |3 10 |k 18 20 - 8%
Sauvger JLO 2 2| 12 11 - - - - - - 12 11
Largemouth Bass 5 21 1 6 6 27 - - - - - - 6 27
- Total Large '

Game Fish 117 667 6h 352 |181 1,019 |20 129 |h1 324 {61 LSk | 242 C1,L73
Crappie 12 81 5 L1712 A~ -k 2ty 2| =2 1l
Bullhead 2 2 2 2 b b - - |1 1 1 1 5 g
White Bass 1 1{ 2 34} 3 L 11 - -1 1 L 5
Bluegill - - 1 0.5 1 0.5 -~ =~ 11 0.5 | I 0, 2 1
Rock Bass - - - - - - - - 1 0.5 1 0.5 1 0.5
Total Panfish 15 1] 10 9.5 | 25 20.5 11 7 h 8 51 33 _25.%
Sublegal Catfish 21 35| 11 20 | 32 &5 7 16 |9 20 h 75
Paddlefish 3 Ll 1 9 b 53 - - - - - - h 53
Rock Sturgeon - - - - - - - - 1l 20 1 20 1 20
Total Other :

Species 2k 791 12 297 36 108 2 h 8§ 36 {10 ko L6 148
GRAND TOTAL . ,
ALL SPFECIES 156 757{ 86 X05{2h2 L,Ah7.5| 23 13L |56 36h |79 U499 | 321 1,6L5.%
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Table L |

NUMBER OF WATERFOWL TAKEN IN CONTRACT AND DEPARTMENT NETS DURING
OCTOBER-NOVEMBER 1970, 1971 AND APRIL 1971, 1972

FALL |
CONTRACT NETS DEPARTMENT NETS
SPRECIES 1970 1971  Combined 1970 1970 Combined | grond
-Scaup 10 29 39 9 - 9 48
Canvasback - 11 - 11 - - - 11
Scoter 1 - 1 ' - - - 1
Bufflehead L - 1 - - - 1
Merganser - 1 1 - - - - 1
Coot 1 C 1 - - - 1
TOTAL 2l 30 5h 9 0 9 63
\ SPRING -
_CONTRACT NETS DEPARTMENT NETS
) : ) Grand
SPECIES 1971 1972  Combined 1971 1972 Combined Total
Scaup - 2 2 1 - 1 3
SPRING AND FALL COMBINED '
SPRETES CONTRACT NETS DEPATRTMENT NETS fombinod Grand
ohe 1970-71 197172 Combined| 7397071 jo7i.7p oonorned] Total
Secaup 10 31 L1 10 - ‘ 10 - 51
Canvashback 11 - 11 - - - 1R
Scoter 1 - 1 - - = 1
Bufflehsad 1 - 1 - - - 1
Merganser - 1 1 - - - 1
Coot 1 - 1 - - - 1
TOTAL 2l 32 56 10 - 10 66
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The dominant non-commercial fish was the northern
pike, with 204 fisﬁ weighing 1,350 pounds, meking up two-thirds of the non-
commercial catch by number aﬂd 80 percent by weight., Of the fhree remaining
game fish species, walleyes were next in significance. A few large largemouth
bass accounted for most of the remaining weight of game'fish taken, and
saugers most of the remaining numbers. Teken as a group, game fish made up
75‘percent of the number and almost 90 percent of the weight of non-commercial
fish. Crappies were the only panfish taken in ;ppreciéble numbers, All
panfish together accoupted for 10 percént of the numbers of 1.5 percent of
the weight of non-commercial fish. Sublegal channel catfish (under 20 inches
in length) comprised the bulk of the other non-commerciél fish., They ranked
on a par with the panfish in numbers and walleyes in weight.'.Coﬁbined with a
few lafge paddlefish and sturgeon, they made up 9 péréent of the weight of
‘the non-commercial catch. |

The most common waterfowl in the gill nets Qere scaup, comprising over
threenfourths of the ducks taken. 7 Canvasbacks were the only other
duck of significance making up about one-fifth of the total, No dabbling
ducka or geese were encountered.in the nets,.alfhough_they were present in

‘the aréas fishg&. | | |

To deterhine if the incidental catch of non-commercal fish and ducks
in.gill nets might be concentrated in problem areas and/or times of the year,
catch data were examined by location and month. The significance of both
the commercial and non-commercial catches at certain times mnd in particular

areas could then be compared and evaluated.
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Catéh by Location

The west central section of lower Poo; 7 was the area producing the
largest part of the 1970-71 commercial catch, over one-thirds
The east central section ranked next, and together they accounted for over
one=half of the total. Of the remaining four areas, the south section ranked
highest with 14 percent of the catch and the middle pool lowest wit% 8 percent.
The proportion of.the noﬁ-commercial fish caught in the west central section
was very similar to the commercial catch distribution, with nearly one-third
of the non-commércial and_game fish taken there, and just bver one~third of
the northern pike. - The north and upper pool each produced nearly
one-fifth of the gamefish and northern pike, and a slightly lower proportion
of all non-commercial fish, The south section had the lowest northern pike
¢atch, but the highest catch of other game fish and sub-legal catfish, The
largest number of panfiéh came from the east ceniral area, as did a large
part of the sublegal catfish,
Considering the major commercial species, the west central area produced
4O percent of the total carp catch, followed by the east central with half
that amount. The remaining areas ranged from 12 percent for the porth section
to 9 percent for‘the upper and middle pool sections. The buffalo catch showed
a considerably different distribution than carp, with the south section most
significant (35 percent) followed ciosely by the east gentral (30 percent) «
The upper, north, and west central pool areas were quite similar,
ranging from 11 to 13 percent. The buffalo catch from the middle pool was
insignificant. The east central area was the leading drum producer with 40
percent followed by 30 percent from the south section, and 16 percent from

the west central area.
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The northern areas of 3001 7 produced the smallest drum catches. Nearly
all the catfish came from the south area (45 percent) and the east central
area {40 percent). The west central and north areas were low and the upper
and middle pool areas insignificant . |

Two-thirds of the ducks taken in contract nets duriné the fall of 1970
came from-the north section, including 30 percent of the scaup and 10 of 11
canvasbacks., The uppeﬁ and middle pool sections were noﬁ fished during this
time. Contract nets in the spring of 1971 caught no ducks,

The distribution of the contract catch in the second year of the study
changed considerably. The north section was the area of largest commercial
catéh, increassing to 40 percent of the total from 11 percent the first year.
The west central area dropped to second place, with just under one-fourth of
the catch; The upper’pool showed a marked increase from 9 to 20 percent of
the catch, The south, east central, and middle pool'hreas all showed
substantial declines in importance. | |

In general, the distribution.of non-commercial fish was agaiﬁrsimilar
to that of the commercial species. The north section had the largest number
of non-commercial fish, just over one~third, followed by the upper pool with
just over one-fourth, Each of the two sections accounted for one-third of the
northern pike taken. The west central section ranked tﬁird, with just under‘
one=-fourth of the non—commércial fish and just over one-fourth of the northern
pike. The remaining three areas produced only 16 percent of the non-commercial

fiBho
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The area with the largest éarp catch (again 40O percent of the total)
changed from the west central area in 1970-71 to the north section in 1971-72,
The catch in the west central area deolined to 25 percent, while the upper
pool increased to 20 percent. The remaining three areas each accounted for
under 10 percent of the second year catch, substential declines from 1970-71
levels.

The buffalo catch also showed a major change in distribution the second
year. The north and upper pool areas which had infermediate catches the first
year increased to exchange positions with the south and east central areas
which declined from their leading role in 1970-71. The catch levels in the
west central and middle pool areas alsoc dropped the second year, together .
accounting for less than 10 percent of the 1971472 buffalo catch,

The leading drum producing area changed from thé égst central to the
north section, with an increase from 40 to 50 percent.of the catch, The two
central areas contributed another 30 percent, 18 percent from the east central
and 12 percent from the west central. Both east central and south areas
experienced sharp catch drops, while the west central and middle pool areas
showed smaller declines from 1970-71 levels. The upper pool increased in
significance, but like the middle and south areas, contributed under 10
percent of the second year total.

The dominant area for catfish moved from the south to the north section
and increased to nearly one-half the total catch in 1971-72, The east central
area decreased to one-half its 1970~71 significance, but retained second
place, with 18 pércent. The upper poSl showed a sharp increase to a level

just below that of the east central section.
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The south section declined drastically to one-fourth its importancé in.
1970-71, to a level on a par with the west central area, which contributed
9 percent of the annual catch each year. The middle pool remained insignificant.,

The 1971-72 waterfowl catch came almost entirely from the north section |
where 29 scaup were taken in one 600 foot span of net set during November,
One merganser was the only other duck taken during the fall migration. The
spring migration produced two scaup from the upper pool section in A?ril.

In summary, all areas of Pool 7 except the middle pool contributed
significantly to the commercial catch. The west centrgl area was the only.
one of considerabie importance both years; the east central and south sections
ranked high in one year and the uppér and north in the other,

The non-commercial -catch involved thg Same #reas as the commercial one,
with a general shift froﬁ the central and south sectiéns the first year to
the upper'and north sections the sécénd. The game fish portion of thg non-
commercial catch was centered in three areas both years; the upper, north
and west central. The upper:and north section produced the same number of
gamefish each year, while the west central exceeded these areas the first year
and dropped below them:-the second. The carp catch was taken mainly from the
east and west central, north, and upper sections of the pool. The west central
area was the mést consistent producer, with the east central important the
first year and the upper and north sections the next. The ‘east central and
. south seotions céntributed considerably to the buffalo cat?h in both years,
but the north and upper sections exceeded them the seconé year. The drum
catch came most consistently from the east central section, with the south

section also impoftant the first year and the north section the second year.
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The catfish catch had a similar distribution to that of the drum, with an
additional contribution from the upper pool the second year., Fall migration
waterfowl catches came chiefly from the north section and spring migration

ducks from the upper pool only.

Catch by Month

Contract fishing was done during 8 of the 12 months in each year of the
study, with no fishing during the period of ice cover, December-—Mafch. If
the catch were equally distributed thfoughout the fishing season, each month
would produce about 12 percent of the catch, which furnishes a convehien£
. standaré for evaluating the actual seasonal catch distribution. During the
first year of the study, November led with 18 percent of the commercial caich,
foliowediciosely by September and April, . July was slightly abéve
average and June_and.Odtober s8lightly below. The months of lowest catch we;e
August and May, 7 pef&ent each., The patterh changed‘cohsiderably in the sééond
year of the study, with an April catch of 25 percent d@minating. November;
which led the 1970-71 monthly catches, declined to the lowest month in 1971-72,
5 percent. May and June both rose to above-average statuas, while the remaining
months, July - October, were below average. This involved a decline in the
importance of July and September, an increase in August, and no change in
October. In summary, only April was a consistently high commercigl fish
producer over both years. August and October were below average both years.
Five months were above average one year and below average the other. May,
September, and.November varied widely from the mean; and June and July to a

lesser degree.
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Three out of the four months with above average commercial catches the
first year produced -above-average non-commercial catches (Figure 12). April
led with 24 percent of the non~commercial catch, with September and November
éccounting for 15 percent each. October, slightly below éverage in commercial
harvest, ranked with the other fall months in non-commercial catch (16 percent).
" Both June and July cpntributed more significantly to the commercial harvest'
than to the non-commercial catch, May and August ranked low in both commercial
and non-commercial catches.

In 1971-72, two of three above-average commercial catch months glso had
above-average non-commercial catches; May (26 percent) and April (19 percent).
The third month, June, accounted.for the second lowest non~commercial catch.
July and September both contributéd an above-~average portion of the non-

" commercial catch and a below-average part of fhe commercial catch, August,
October, and Novembef‘were below average to a similar extent for both comﬁercial
and non-commercial catcheé. |

In summary, two months had consistently above-average non-commercial
catches during both yeafs, April and September, while two were consistently
| low, June and August. May, Océober, and Novémber varied widely above and
below the mean, and July to a lésser extent, Commercial and non-commercial
catches were above or below average simultaneously in over half the months
of the study, .

Fall and spring monfhs accounted for over half the gamefish portion of
the non-commercial catch both years. April again Qas the most consistently
high month, with 30 percent the non-commercial catch the first year aﬁd 22
vercent the second. October and November were aboﬁe avérage months the first
year (21 and 19 percent, respectively), and May the second year (30 percent).

All other months ranged from average to well below.
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The monthly distribution of the commercial catch by species was
examined. Seasonal trends in the carp catch closely resemble those of the
total éommercial catch already discussed. The buffalo catch was generally
abbﬁéwﬁverage the firsé four months of the fishing season, April through
July ., April varied most between the two years (12 to 30 percent),
with M;y through July between 15 and 21 percent both years. August (8 to 9
percent) and November (0,3 to 0.6 percent) were quite constant between years,
while September (15 to 5 pércent) and Octoﬁerr(lo to 3 percent) were more
variable. - |

Drum catches were consistently above average during the summer months
(June thébugh August); fJuly 1970 had the highest monthly catch
(36 peréent) ﬁifh all éther éummer months between-15 and 21 percent.
Jégéasiéignal ménéﬁé 6f‘May¢and Sepfeﬁber ranged from-néar to

béib; évérage.uﬁiﬁfil ;nd October were consistentiy below average both years
and November produced no drum either year.

Flathead catfish catches were highest in late spring and summer, May
- through September . July was the peak month both years with 26

t6 é% perceﬂt of fhébannual catch, The remaining four months ranged fromrla

to 21 pérc;nt. October and April were low months (1 to 7 percent), and
November produced no fl;thead catfish either year, Channel.éatfish catches
showed a different seasonal distribution for the two étudy years, The first
_year Méﬁ wﬁé‘the leading month with %0 percent of the catch, with June and
Octoher following a£ 17 percent. August, September, and April(were average

to slighily below, and July was low. In 1971-72, April accounted for 77
percent of the catch, with all other months low. November produced no channel .

catfish either year.
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In summary, the months of above-average commercial catch anied
‘considerably between the two years of the study. April was the only month
Af above-average catch both years. Mpnths of high catch in one yéar only
were November, September, May, June, and July., August and October were below
average both years, while May and November each were exceptionally low catch
months in one of the two years.

The non-commercial catch was above-average in Apfil and September both
years, The first year October and November also had a high non-commercial
catch, and the second year May and July were above-average. June and August
were below average in non-commercial catch both years, while May and July were
low the first yéar‘and October and November the second. Three of the eight
months had higher percentages fof commercial fish than non-commercial fish
during both years: June, Aﬁgust, and No&gmber. May was‘the og}y month where
" the nonfcommercial catch percentage was higher than the commercial one both
¥ears, All the remaining four months héd é higher commercial catch percentage
one year and a higher non-commércial percentage the second,

Only April had above-average gamefish catches both years. Months with f
high gamefish percentages for one year only were May, 6ctober, and November.
June, July,qanq August took belqw~average numbers of gamefish both years,
September was average one year.and slightly below the other,

Abqveaaverage carp catches occurred in both Apriis? and below-average
ones in both Augusts and Octobers. High carp catcﬁeé for one year only
occurred in November, September, May, and June. Thg buffalo catch was above
average May through July and below averagé August, Octoper, and November
- during both years. High buffalo catches were made in one April and one

September,
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The period June through August brought above-average drum catches and April-
May and October-November below average drum catches during both years.
September was above average the first year and below average the second.
Catfish catches ran high May through July and low in Oétober-November both
years. August.had an above-average catch one year and average the other,
"and September above-average one year and below-average the next. The largest
carp catchés vere made in eariy spring and late fall. Good catches did occur
from late spring through late summer, but not consistently over both years.
The occurrence of low catches varied, but most.consistantly apﬁeared in late
summer and early fall. Most of the buffalo and catfish catch was made'between
late spring and mid-summer, and drum from early to late summer. Large catches
of buffalo and catfish were made in early spring also, but not during both
years. No large drum catches were made in early spring, and buffalo Qatches
were generally lowest in late summer, ¥Fall brougﬁt low catches of buffalo,
drum, and catfish. |

Department net catches are not of particular significance as such, since
the amount of effort and its timing and location is not related to commercial
activity, However, these data are usgful when converted to a catch per unit
effort or efficiency statistic, giving the rate at which fish or‘waterﬁywl
can be-expected_to be taken in a particular areé or during a certain time
period., This statistic can also be usefﬁlly applied to . the commerciai contract
effort and catch previously discussed, since.the study indicated that amount
of commercial effort and its distribution by location and month can also be

expected to vary between years.
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Size Distribution of Fish Taken in Gill Nets

Length frequencies were plotted from samples of the lengths of commereial fish
taken in contract_nets. Lengths of all non-commeréi&l fish taken in contrac! nets
monitored by Department personnel were also examined. Length frequencies for
Department nets included all fish taken.

Carp taken in contract neté ranged from 15 to 39 inches in length, with
those between 23 snd 30 inches most significant (Figure 2)., The 27~inch size grour
contained the largest number . of carp measured. Buffalc ranged from 18 to 43 inches
in length, with those from 20 to 28 inches most common {Figure 3). The 23-inch
slze group held the lafgest number of fish measured. The drum measured ranged
from 8 to 30 inches in lengtﬁ, with most between 13 and 25 inches (Figure h).

There were two distinct peaks in the size distribution, one bétween 14 and 16 inches
and the second between 21 to 23 inches. Flathead catfish ranged from 12 through

42 inches, with most between 26 and 30 inches (Figure 5). The 27-inch group
contained the 1argést number of fish. Channel catfish ranged from 12 through 29
inches in length (Figure 6). Most were between 1k and 26 inches, with a peak at
the 20 and 2l-inch groups.

Northern pike taken in contract nets ranged from 12 to 42 inches,‘with most
from 18 to 28 inches (Figure T). The 19 and 20 inech and the 27 and 28 inch siz-e
groups contained the largest numbers of fish. Walleyes ranged from 11 to 29 inches,
sauger from 11 to\lT inches, and largemouth bass from 12 through 20 inches. The
nuribers of walleye, sauger and largemouth bass were too small to estadplish any
particular size significance. The panfish taken ranged from 8 to 16 inches,
with those 9 to 12 inches most numerous {(Figure 8). Most sﬁblegal'catfish were

between 16 end 18 inches (Figure 9). Paddlefish ranged from 36 to 43 inches.
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Figure 2. Length Frequency of Carp Tnken in Contract and D_epn.rtment Nets,
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‘ 28,
Figure 7. Length Frequency of Game Fish Taken in Contract and

Department Nets.
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Figure 8. Length PFrequency of Panfish Taken in Contract and
Department Nets,.
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Figure 9,

Other Non-Commercial Species Length Frequencies,
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The size range of fish taken in Department nets was generally similar to
that for contract nets. 'The influence of net mesh size on the size of fish
~ taken was examined. Size selectivity was clesarly évident for carp and buffalo
(Figures 10 end 11). The numbers of fish taken decreased with increasing mesh
size, 'The size pesks for carp were 23 to 24 inches for 7-inch nets, 26 to 27
inches for 8-inch nets, and 29 to 30 inches for 9-inch nets. The re;pective

peaks for buffalo were at 19 inches, 24 inches, and 27 inches. Size selectivity'

was not‘evident for the other commercial and the non-commercial species,
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EFFICIENCY

The catch rates per 1,000 feet of net fished for the major commercial
species were 285.4 pounds of carp, 34.2 pounds of buffalo, 4.4 pounds of drum,
and 4,0 pounds of catfish, for a total of 328.0 pounds of commerciél fish
(Table 5). The catfish catch per unit effort was made up of 3.5 pounds of
flathead catfish and 0.5 pound channel catfish. Contract nets were more
efficient than Department nets for commercisl fish, Carp and buffalo catch
rates were about twice as high for contract nets as for Department nets.
Contract catqh pates were one-third higher for drum and one-fourth higher
fof catfish, Aﬁnual fluctuations in contract and Departheﬁt net catch rates
were compared between the two study years. Carp and drum catch rates in
contract nets varied less than 10 percent of the respective mean cétch rates
for the entire study,_while buffalo and éatfish showed. more fluctuaﬁion, 10
to 20 percent of the mean. Buffalo and drum catch rates increased the second
Year, and carp and catfish declined. The éatch rate for all‘commercial fish
combined fluctuated only 3 percent of the mean, dropping élightly the second
year. ‘Annual Department net catch rates were more variable than those for
contract nets.- Carp were most stable, varying one~sixth of the mean.
_Fluctuationa'in the buffalo catch rate was one-third of the mean, and drum
and catfish about two-thirds, Department net catch ratés for all commercial
species increased thé second year, with the rate for all commercial fish

combined fluctuating one-fifth of the mean.




Table S.

Catch (pound) Per Unit Effort (1,000 feet of net) of Major

Commercial Species in Contract and Departiment Nets -
May 1970 - April 1972

Flathead Channel Total Total
Carp Buffalo Drum "o vpich  Catfish Catfish  All Species

Contract Nets .
1970-71 310.5 32.8 4 b 2,8 0.k L2 %52.0
1971-72 294,0 39,6 4,7 3e3 0.5 3.8 3421
1970-72
Combined 303,2 5.8 4.5 3.6 0.5 4,0 247,6
Department Nets
1970-71 | 123,32 17.1 2.1 1.5 Ok 1.9 1hh ;b
197172 144,9 23.7 b1 3.4 0.7 4,1 176.9
1970-72
Combined 136.6 2.2 3.3 2.7 0.6 2.2 164.%
1970=-71
Contract and
Department 296.3 31.6 b2 3.6 0.L L0 336.1
Qombined
197172
Contract and
Department 272.6 1 57.3 4.6 3.k 0.5 3.9 218.4
Combined '
GRAND TOTAL
1970-"72 ) '
Contract and 285, 4 2,2 boht 3.5 0.5 4,0 28,0
Department
Nets
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Non-commercial catch rates were calculated on the basis of 100,000 feet
of net, due to the smaller numbers of fish involved, At this rate, a total
of 24 gamefish weighing 146 pounds were taken (Table 6). Included were 20,2
northerﬁ pike (133.7 pounds), 2.0 walleye (8.4 pounds), 1.2 sauger (3.1 pounds),
and 0,6 largemouth béss (2.7 pounds). The panfish catch rate.was 2.3 fiéh
(2.5 pounds), including 2.1 crappies (1.4 pounds), 0.5 bullheads (0.5 pounds),
0.4 white bass (0.5 pounds),

0.2 bluegills (0.1 pounds), and 0.1 rock bass (0.05 pounds)., Other non-commercial
species were taken at a rate of 4,6 fish weighing 14,6 pounds: 4,1 sublegal
catfish (7.4 poundé), 0.4 paddlefish (5.2 pounds), and 0.1 rock sturgeon (2.0
pounds) for 100,000 feet of net fished.

Department néts took northern pike at three times the rate of contract
nets and walleyes at twice the rate of contract nets, No sauger or largemouth
bass were taken in Department nets, Department nets also excéedgd contractv
nets in panfish catch rates, The rate doubled for crappies and bullheads and
tripled for white bass. Bluegills were caught in Department nets at nifie
times the rate in contract nets. |

The wa£erfowl catch rate was 20 ducks per 100,060 feet of net for the
combined spring and fall migration periods of bbth years of the study
(Table 7). _Departmenf nets took ducks at a rate just over one-third higher
than the contract net rate. The contract bafch rate for'duqké the second |
year was over twice that of the first year. Department nets produced 36 ducks
per 100,000 feet of net the first year, with_none.caught the sécond,year.

The catch rate during the fall migration was over ten times higher'than for
the spring migration. Contract nets took ducks at a rate of 28 per 100,000
feet of net for both falls combined; 18 ducks the first fall and 50 ducks

the second fall.
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Table 6, Cateh (numbers and pounds) Per Unit Effort (100,000 feet of net) for
Non-Commercial Fish in Contract and Department Nets, May 19720 - April 1972
Contract Nets. - Department Nets
Grand
Species 1970-71 1971-72 Combined | 1970-71 1971=-72 Combined Total
Northern Number 18,86 13,06 16,30 45,78 57,1k 52,78 20,20
Pike Pounds | 120,30 77.37 | 101.30 291,60 { 472,20 | 403,70 | 133.70
Walleve Number 1.39 ) 2.26 1,78 2.1 4,51 3.70 1.98
Y Pounds 6.15 9.0k 7,43 19.28 15.0k | - 16.67" 8,42
Number 1.98 0.50 1.33 None None None 1,19
Sauger Pounds 1,79 0.50 1,22 1,09
Largemouth Number 0.99 0.25 0.66 None None None - 0.59
Bass Pounds 17 1.51 2.39 2.67
Total Number 23,22 16.08 20,07 48,19 61,65 56,48 23,96
Game Fish Pounds | 132.40 88.42 | 113.00 310.80 | 487,20 | 420,40 | 145.90
Crappie Number 2.38 1.26 1.88 None 6.02 3.70 2,08
Pounds 1.59 1.00 1.33 3,01 1.85 1.39
Bullhead Number 0.40 0.50 0. bk None 1.50 0.93 0.50
Pounds 040" 0.50 0.4 1.50 0.93 0.50
White Bass | Number 0.20 0,50 0.33% 2. None 0.93 0.40
Pounds 0.20 0.75 0.4h 2.41 0.9% 0.50
Bluegill Number None 0.25 0.11 None 1.50 0.93 0.20
Pounds 0,13 0.06 0.75 0. 46 0.10
Rock Bass Number None None None None 1,50 0.93 0.10
Pounds 0.75 0. 46 0.05
Total Number 2.98 2,51 2.77 2. 10.53 7 41 3.27
Panfish Pounds 2.18 2.359 2.29 2.1 6,02 k,63% 2.52
Sublegal Number 4,17 2.76 3,55 4,82 10.53 8433 4,06
Catfish Pounds 6.95 5.02 6.10 9.6k 24,06 18.52 .47
. Number 0.60 0.25 O.hh None None None 0,40
Paddlefish Pounds 8.73 2.26 0.59 5.25
Rock Number None None None None 1.50 0.93 0,10
Sturgeon Pounds 30,08 18.52 1.98
Total Number 4,76 3.01 3.99 L, 82 12.03 9.26 4,56
Other Specied Pounds 15,68 7,28 11.97 9,64 54,14 37,04 14,65
GRAND TOTAL | Number 30496 21.60 26,83 55.42 84,21 .73.15 31,79
A1l Species Pounds 150,30 98,09 127.20 547,40 462,00 163,00




Table 7. Catch (numbers)Per Unit Effort (100,000 feet of net) forWaterfowl in
Contract and Department Nets During October-November 1970, 1971 and
April 1971, 1972

38.

FALL
Soeci Contract Nets Department Nets Grand
pecies 1970 1971 | Combined | 1970 1971 Combined | Total
Scaup 7.45 L8, 74 20,12 61.64 - 37,74 22.05
Canvasback 8.19 - 5.68 - - - ] .5.05
Scoter 0. 7% - 0.52- - - - 0.46
Bufflehead - 0. 74 - 0.52 - - - 0. 46
Merganser - 1.68 0.52 - - - O 46
Coot 0.74 - 0.52 - - - 0. 46
TOTAL 17.87 | s0.42 27.86 | 61.64 - 30,74 | 28,95
SPRING
3 . Contract Nets Department Nets Grand
pectes 1971 1972 | Combined | 1971 1972 | Combined | Total
Scaup - k.40 2,03 7.60 - 6.58 2.63
: Spring and Fall Combined e - ~
Species 1970-71 1971-72 | Combined {1970-71 [ 1971-72 Combined | Grand
. ) Total
Scaup 5¢33 29.53 14,02 26,04 - 25.61 15,38
Canvasback 5,87 - 3,76 - - - 3,32
Scoter 0.53 - 0.34 - - - 0.30
Bufflehead 0.53 - 0434 - = - 0.30
Merganser - 0.95 0.34 - - - - 0.30
Coot 0.53 - 0.34 - - - 0.30
~ TOTAL 12.80 30,48 19,15 36,04 - 25.61 19,91
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The fall Department net catch rate was 3% times the contract net rate in
1970, and one-~third higher for both years combined,

The catch rates for the two major duck species were 15.4 scaup and 3,3
canvasbacks per 100,000 feet of net for the entire study. The contract net
rates were slightly lower for scaup and sliéhtly higher for canvasback., For
contract nets during the fall period only, the catch rates for both species
were higher than the overall rates. Canvasback were only taken in contract
nets the first fall, and all ducks taken during the second year of the study
Were scaup.

The spring catch rate per 100,000 feet was 4.ﬁ.ducks for contract nets
the second year and 7.6 ducks for Department nets the first yea?. With none
taken in éther respective springs, the average rates were 2,0 ducks for
contract nets and 6.6 ducks for Department nets. Consideriné the catch rates
for the two major species of'ducks taken, canvasbacks exceeded scaup slightly
for contra&t nets the first fall., This was the only netting that préduced -
canvasbacks during the study, so that for soth Years combined, scaup catch
rates were 3% to 4% times canvasback rates, Fall scaup catch rates per‘
100,000 feet were as high as 49 ducks for cdntracf nets and 62 ducks for
Department nets. Spring rates were much lower, with a maximum of & ducks for
contract nets and 8 ducks for Department nets. The canvasback catch rate
ranged from 8 ducks for contract nets the first fall to 3 ducks.for all spring

and fall contract and Department netting during the study.
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Efficiency by Month

Catch rates for commercial fish were examined by month to determine how
efficiency varied seaéonally. The carp catch rate in contract nets ranged
from 16 to 63 pounds per 100 feet of net (Figure 12). Highest rates occurred
in early spring and late fall, and lowest rates from mid-summer through late
summer or early fall. _Rates for Department nets were similar for all months
(10 fo 20 pounds pér‘IOO feetj with three exceptions, November catch rates
were very low, mainly because areas where large carp concentrations were
already being fished under contract were not fished with Department nets.
August also had a low catch rate, the only similarity in Depariment and
contract results. Highest ﬁepartment net catch rates occurred under thé ice
in January, and were comparable to high contract net rates. Most of the Januafy
catch came from a heavy carp concentration in one location. |

Catch rates‘fqr buffalo ranged from 10,5 to 0.1 pounds per 100 feef of
contract net (Figure 13), Highesf rates were found from early spring through
early summer, and lowest rates from late summer through late fall, Department
net catch rates ranged from 8 pounds to none, and fluctuated erfaticallj
.instead of followiné‘a consistent seasonal pattern, Peak catches occurred in
August and November, and low rates were found in middle through late summer,
fall, and late winter.,- | |

Drum catch rates in cﬁntract nets ranged from 10 pounds to none per 1,000
feet of net (Figure 14 ), Summer months were the best producers, and early
spring and late fall the lowest. Department'catch rates covered a similar
range, 13 pounds to none per 1,000 feet of net. Seasonal trends wefe also
similar to contract nets, highest in mid-summer and lowest in early spring

and late fall,
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Seasonal catch rates for flathead catfish in contract nets differed
considerably betweén the two study years (Figure 15)., Rates ranged from 12
pounds to none per 1,000 feet of , net the first year, highest in late
spring and early summer and lowest in early spring and late fall, The second
Yyear peék catch rates were only half as high?ngimilar from late spring through
late summer. Low rates again occurred in fall and eariy spring, Flathead
catch rates for Department nets ranged from 8 pounds to none. High rates
occurred in winter and from late spring through late summer, EBarly spring
and fall had the loﬁest‘rates.

Contract catch rates for channel catfish ranged from 3.5 pounds to none,
with highest rates occurring in spring and lower rates in all other months.
Deﬁartment net rates cévered a similar range, with peaks in early spring and
mid-summer, and all other months low.

Seasonal efficienqy for non-commercial fish was also determined,

The northern pike catch rate in contract nets r;nged from 5.8 to 0.1 fish per
10,000 feet of net. Highest rates.occurred in spring and fall, and lowest in
swimer. Department net rates were highest in ear}y spring and winter, and

_ lowest in mid-summer and late fall, ranging froﬁ 45 fish to none per 10,000
feet of net. |

| Walleye catch rates in contract nets ranged from 0.? fish to none per
10,000 feet of net. Early spring fishing produced the highest rate, and‘late
fall the lowest. Monthly rates varied considerably between the two years,
Department net catch rates fof walleyes ranged from 5.5 to none per 10,000
feet of net. The higﬁest rate occurred in late winter, with late summer

producing the only other walleyes, 1.0 to 1.5 per 10,000 feet of net.
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Largemouth bass catch rates ranged from O.4 to none per 10,000 feet
of contract nets. Rates were highest from‘early spring through early summer,
and absent at all other times except for a low rate in late fall, Sauger
catch rates ranged from 0.5 fish to none per 10,000 feet in contract rates,
with peak catches in early and mid-summer., Late spring and lafe summer
through early fall produced sauger at lower rates, with none taken at other
times., Largemouth base and sauger did not appear in Department nets,

Seasonal catch rates for panfish ranged from 7.5 to none per 100,000
feet of contract net fished. Highest rates appeared in late
sbring and late fall; and lowest in summer and early fall, Crappies and
bullheads were the most significant species. Rates for Department nets ranged
from 83 fish to none per 100,000 feet of net with highest rates in late fall
and mid-sunmer. . Crappie was the most significant species. Early
spring and early and late summer produced panfish at lower catch rates, with
none appearing at any other time,

Sublegal catfish catch rates in contract nets ranged from 17.5‘fish'to
none per 100,000 feet of net. " Highest rates appeared in late
spring, with lower rates in summer and none in early spring or fall, ,Department
net rates ranged from 54% catfish to none, with a peak in late winter .

. Lower rates appéared from late spring through early fall, with none in early
spring or late fall, Catch rates for pad&lefish were highest in late spring,
and lower in mid~ and late summer. They appeared in contract nets only, at
rates of 3.5 to 0.9 fish per 100,000 feet of net. Rock sturgeon appeared in
Department nets in.early spr?ng only at a rate of 7.5‘fish per 100,000 feet
of net. The seasonal nature of waterfowl catches was discussed earlier in

the text.
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Efficiency by Ares

Catch rates for commercial fish were compared between six study areas
to determine the influence of location on efficiency. Carp catch rates by
area ranged from 12 to 48 pounds per 100 feet of gill net for contract nets
and 4.5 to 17.5 pounds for Department nets, The west central
area had consistently high rates both years for contract and Department nets.
Rates were more variable in the upper and middle pool areas, but were more
often high than low, Contract and Department net rates varied from high to
low between the two years in the north area. East central and south areas
had consistently low rates for contract and Department nets.

Buffalo catch rates varied from 7.3 pounds (contract nets) and 8.2
pounds (Department nets) per 100 feet of net in the highest areas to 0.2
pounds (contract nets) and 0.5 pound (Department nets) in the lowest areas .

The south area had high catch rates for éontract and Department
nets both years. The upper pool produced comparably high contract net raﬁes,
but low Department net rates. Intermediate rates for contract and Department
nets occurred in the north area, The east central area contract rates were
.s8imilar to those of the north area, but Department net rates were considerably
lower. Contract and Department net rates were lowest in the west central and
middle pool areas.

Area catch rates for drum ranged from highs of 6.1 pounds (Department
nets) and 8.2 pounds (contract nets) to lows of 1.0 pounds (Depértment nets)
and 1.4 pounds (contract nets), ‘Considerable variability in annual
contract and Department net catch rates occurred in most areas. Based on average
catch rates, the south area ranked first, followed by the east central an& then
the north area. The west central, upper pool, and middle pool had the lowest

catch rates, listed in decreasing order,



Catfish catch rates also fluctuated considerably between years, and
" contract and Department nets had high and low rates in different areas,
Flathead catfish catch rates varied frém highs of 10.5 pounds
per 1,000 feet (contract nets) and 9.4 pounds (Department nets) to lows of
0.3 ‘pounds (contract nets) and 0.5 pounds (Department nets)., The middle
pool produced no flathead catfish in contract or Department nets, Contract
net rates averaged highest in the south area, followed by the east central;
with the nprth sectioﬁ ranking third. The west central area followed by the
upper pool had the lowest rates. Department ﬁet rates were highest in the
upper pool and north areas, with the east central and soﬁth intermediate, and
the west central lowest. g

Channel catfish catch rates ranged from 2.6 pounds {contract nets) and
1.4 pounds (Department nets) per 1,000 feet to 0.1 pounds (contract nets) and
O. b poﬁndé (Department nets). The upper pool had the highest contract catch
rate for channel catfish, with the south and éast central sections intermediate,
and the north, west central, and middle pool areas low, Department net rates
were highestvin the east central and west centra} areas, intermediate in the
upper pool and low in the middle pool and north areas, The south area
produced no'channel catfish in Department nets.-

Considering catch rates by area for non-commercial species, northern
pike ranged from 16.8 fish per 10,000 feet (Department nets) and 5.5 fish
{contract nets) to 0.3 fish (contract nets) and 0.8 fish (Department nets).

The highest area catch rates for northern pike occurred in'the
upper pool, for .contract nets during the first year and for Department nets
during the second year, The remaining uppef pool rates were intermediate and
similar to those for all other areas except the east central and south, where

catch rates were lowest.



Area catch rates for walleyes ranged from 6.1 fish per 100,000 feet
(contract nets) and 9.9 fish (Department nets) to 0.7 fish (contract nets)
and 6,1 fish (Department nets) . '~ No walleyes appeared in contract
nets in the middle pool or in Department nets in the west central or south
areas., Contract net rates wére highest in the upper pdol, and intermediate
in all other areas where walleye were caught, except for low rates the first
year in the west central and east central areas. The highest Department net
rate occﬁrged in the north area, followed by the intermediate east’central and
upper pool rates, with the middle pool lowest of the areasrwhere Qalleye were
caught.

Sauger catch rates ranged from 7.9 to 1.2 fish per 100,000 feet of net
in areas where this species was taken., The middle pool and south areas\had
the highest annual rates observed. Similar low annual fates occurred in the
upper and middle pool and north and east central areas, No saugerjappeared
in the west éentral section either year or in the south section the sedénd
year,

Similar largemouth bass catch rétes occurred in the west central and
south areas the first year and the upper pool thersecond (2.4 to 1.7 fish per
100,000 feet of net), and did not appear elsewhere,

Panfish catch rates in Department nets ranged form 4.2 to 0.2 fish per
10,000 feet of net. ' The highest-catch rates occurred in the uppér
pool and north area the second year. The middle pool and west central area.
the secnnd year and the upper pool the first year had intermediate catch rates.
The north section had a low rate the first yeaf, and ﬁo ranfish appeared in
Department nets in the east central‘and south sections either year, Panfish

catch rates in contract nets ranged from 0.6 to 0.1 fish per 10,000 feet of net,.
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liirghest cateh rétes occurred in Lhe upper pool and east central areas the first
yvear and the west central ares of the lower pool the second year. The middle
pool and west central area the first year, the east central ares the second
year, and.the south area both years, had low rates. Contract nets in the north

ares took no panfish either year.

Sublegal catfish catch rates ranged from 4,0 fish per 10,000 feet
(Department nets) and 1.3 fish (contract nets) to 0.8 fish (Department nets)
and 0,1 fish (contract nets). Highest rates for contract and
Department nets occurred in the south area. The north and east central areas
had intermediate contract catch rates in at least one year, and the north and
west central areas intermediate Department catch rates. Low catch rates for
contract nets occurred in the north and west central areas, and for Depaftment
- in the east central area and upper pool. The upper pool produced no sublegal-
catfiéh in contract pets; and the middle pool none in Department nets.
Paddlefish appeared in only the east central and south areas, with the highest
catch rate in the south. The catch rate range was 2.5 to 0.5 fish per 100,000
feet of net. The oniy sturgeon taken came frdm the upper pool, a catch rate
of 0.8 fish per 10,000 feet of net.

Waterfowl catch rates by area were calculated for the spring and fall
migration months only. Scaup and canvasback catch rates were
highest in the north section, 16.5 and 1.8 ducks §er 10,000 feet for the
respective species duriﬂg the féll migfation. Scaup were taken at lower ratés
in all other study areas except the middle pool, Canvasback appeared at a
lower rate only in the west céntral area. Department nets took ducks in only
two areas. The east central area produced 24,2 scaup in the fall and the

upper pool 1.2 scaup in the spring per 10,000 feet of net.
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Effect of Mesh Size on Efficiency of Gill Nets for Fish and Ducks

A comparison of the efficiency of three mesh sizes (7, B, and 9-inch
mesh) was possible for Department net fishing, as the length and weight of
all fish taken were recorded by mesh size. The smallest mesh size was most
efficient for commercial species (Table 8a). Efficiency dropped 28 percent
‘for carp and 19 percent for buffalo for 8-inch nets and 62 percent for carp
and 34 percent for buffalo in 9-inch nets. Efficiency rates for drum were
identical for 7- and 8-inch nets, gnd dropped 51 percent for 9-inch mesgh.
Catfish cateh efficiency was considerably higher for 7-inch nets. A drop of
72 percent in 8~-inch and 73 percent in 9~inch nets occurred for flathead
catfish and 73 percent for 8-inch and 65 percent for 9-inch for channel catfish,
The 7~inch nets were also most efficient for non-commercial fish (Table 8b).
Northern pike catch rates-dropped 28 percent by number and 3k percent by weight‘
in 8-inch mesh, and 36 percent By number and 60Apercent by weight in 9-inch
mesh., By number, walleye catch rates dropped by one-half from 7 iﬁche% to
both 8 and 9-inch nets., Catch rates by weight for 7 and 8-inch nets were the
same, . and dropped 94 percent for 9-inch nets. Crappie catch rates dropped by
one~half by nﬁmber and two-thirds by weight in both 8 and 9~inch nets. Cafch
rates for all panfish dropped slightly for 8-inch nets (24 pércent by number
and 9 percent b& weight), and considerably for 9-inch nets (74 percent. by l
number and 77 percent by weight). Sublegal catfish rates declined sharply
(80 to 87 percent) for both 8 and 9-inch nets. Duck catch rates were aquél

for 8 and 9-inch nets, with none appearing in 7-inch nets.




Table 8a, Catch (pounds) Per Unit Effort (1,000 feet of net) forMajor
Commercial Fish in Department Nets by Mesh Size.

5.

MESH SIZE
Species 7-inch 8-inch g-inch
Carp 193.4 139.8 73,2
Buffalo ' ) 25.6 20.6 16.9
Drum , 4.0 - b0 2.0
Flathead Catfish 5.2 | 1.4 1.4
A1l Commercial Species| 209.1 166.0 93.8

+ gnd pounds
Table 8b. Catch (number®) per Unit Effort (100,000 feet of net) for
Non~Commercial Fish in Department Nets by Mesh Size

MESH SIZE
Species ‘ J-inch 8=-inch 9~inch

Number  Pounds Number Pounds Number  Pounds
Northern Pike 65,4 516,0 ~&?{2 338,0 42,0 206,0
Walleye 5.b 23.2 2.8 23.6 2.8 1.4
Crappie Sk 4,1 2.8 1.4 2.8 1.b
Sublegal Catfish 1 19.1 k2.2 2.8 8.3 | 2.8 5.6
Scaup . 1 None - 13.9 - 14,0 -
All Game Fish 70.8 539.2 50.0 361.6 4,8 207,k
All Panfish 1 10.9 6.1 8.3 5.6 2.8 1.4
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MORTALITY OF NON-COMMERCIAL FISH AND WATERFOWL
The mortality of non-commercial fish and waterfowl in gill nets (those

unable to successfully recover from injuries encountered in capture) is a
primary significance in evaluating the negative affects of the fishery.'_Actuél
mortality consists.of obvious mortality (fish and ducks dead in the nets) plus
delayed mortality occurring after release. Delayed mortality may range from
potential mortality (all released may die) to none (all released survive).
Intermediate is'probable'mortality, fish released Qith visible injuries.

Absolute mortality for all non-commercial fish tsken during the study in
both contract and Department nets amounted to one-fourth of the catch by numbér
and one~fifth by weigh¥ (Table 9). Probable mortality involved just over one-
third of the catch by number and by weight (Table 10). Department net rates
were higher than contract net rates for both absolute mortality (one-third
and one-fifth of the catch, respectively) and probable mortality {(three~fifths
and one-fourth of the catch, respectively), Annual absolute mortality rates
ranged from 15 to 23 percent for cohtract nets and 24 to 49 percent for .
Department nets. For probable mortality, the rates increased to 22 %o 29
percent for contract nets and 49 to 80 percent for Department nets,

In general, gamefish mortality rates slightly exceeded those for all
non~commercial fish combined (2 to 8 peréent higher). The only exception was
Department net absolute mortality the second year, when low gamefish mortality
and high panfish-mortaiity coincided. Panfish mortality rates were generally
lower then those for gamefish in contract nets, with 18 to 27 percent mortality
the first year and none the second, for an average range of 10 to 16 peréent.
In Department nets panfish mortality was considerably higheér than gemefish
mortality, generally between 60 and 100 percent., Sublegal catfish had the

lowest mortality rates, ranging from 15 percent to none.



Table 9. Non-Commercial Fish Dead (absolute mortality) in Contract and

Department Nets, May 1970 ~ April 1972.
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Contract Nets

Department Nets

. Grand
Species 1970-71 [971-72 Combined {1970-71 | 1971=72 Combined Total
' INo. | Lb. No. | Lb. | Nod Lb. [No.| Lb. | Nos| Lb.|Noe| Ib. {No. | Lob.
Northern Pike 18 {85.5 |18 | 80.0 |36 1165.5] 7 [58.0] 11 |74.0]18 [132.0| 54 | 297.5
Walleye 4 j16.0| 2| 8.0 6 |2s.0l 1| 7.51 2] 9.5{ 3] 170 9] #1.0
Sauger 5.0 0] 0,0 6| 5.0| - -1 = I -] 6 5.0
Largemouth Bass 3,01 0} 0,0 | 1 3.0} ~ - = -f - - 1 3.0
Total Large
Game Fish 29 [109.5 20 | 88.0 |49 [97.5( 8 |65.5] 13 83.5. 21 [149.0| 70 | 346.5
Crappie 3 2.0 0 0.0 3 200 - - 3 105 3 1.5 6 3-5
Bullhead 0 0.0 O} GO | O 0.0 - -1 110,511 0.5 1 0.5
White Bass 0 0.0 O 00| O 0.0 0| GO} O} 0, 0;-04§ 0,0/ O 0.0
Bluegill 0 0,0] O| 0,0 | O | -0.0] - =1 1] 0511 0.5 1 0.5
Rock Bass - - - - - -l - -1 1] 0.5 1} 085 1| 0.5
Total Panfish 3 2.0 0} 8,0} 3 2,0 0 | 0.0f 6 | 3.0] 6 3.0, 9 5.0
Sublegal Catfish| 1 1.0 01 0,0 | 1 1.0 O] 0.0 . 1 2.0 1 2.0] 2 3.0
Paddlefish ¢ 0.0 0t .0 ] O 0.0} - - - - - - O 0.0
Rock Sturgeon - - -1 -] - ~1 0} 0,0 = -] O 0.0 O 0,0
Total Other |
Species . 1 .1.0 07y 0.0 ] 1 1.0} O | 0,0 1 | 2.0 1} 2.0 2 3.0
Grand Total : : ;
A1l Species 33 |112.9 20 | 88,0 |53 |200.5| 8 |65.51 20 |88.5 28 154,0 8Y 354,5




Table 10. Non-Commercial Fish Dead or Visibly Injured (probable mortality) in
Contract and Department Nets, May 1970 - April 1972.
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Contract Nets

Department Nets

Grand

Species 1970-71 | 1971-72  [Combined 1970-71 | 1971~72 {Combined Total

No.| Lb. I No.| Lb, | No.} Ib. | No.| Lb. |No.| Lb., | No.| Lb, | No.| Luv.
Northern Pike | 27 |133.51 21 [102.5| 48 {236.0 | 15 { 98.0| 20 |163.0| 35 [261.0] 83 | 497.0
Walleye L1 16.0f 2| 8.0l 6| 2k0 | 1| 75| 2| 9.5 3] 17.0] 9} 4.0
Sauger 6 5.0 0.0 6 500 - - - - - - 6 5.0
Largemouth Bass| 2 9.51 0O 0.0 2 9.5. - -1 - - = - 9.5
Total Large
Game Fish 39 |164,0 | 23 [110.5] 62 |274.5 | 16 |105.5 | 22 j172,5} 38 |278,0[100 |552.5
Crappie 41 2,5l of 0.0 4| 2.5 | -7 -| 3] 1.5} 3| 1.5/ 7{ o0
Bullhead 0 0.0] 0 0.0| © 0,0 - -| 1 0.5 1 0.5 1 0.5
White Bass o| ool o] o0l of 0.0 1| 2.0 0] 0.0f 2 10| 1] 1.0
Bluegill o} o0 01} 0.0l 0| 0.0| =~ =111 0.5 1| 05| 1] 0.5
Rock Bass - -] - | =~ - - - 1 0.5] 1 0.5 1 0.5
Total Panfish L 2,51 0] o0 4| 2.5 11| 1,01 6!} 30| 71 40| 21| 6.5
Sublegal catfish 1] 1.0 1| 30| 2| 40| o o0l 1§ 2.0l 11 2.0l 3| 6.0
Paddlefish 0] 0.0 0} 0.0f 0} 0.0 =~ -] - - - - o] o.0
Rock Sturgeon - - - -1 - -1 o] o.0f - -| o} o.0] of 0.0
Total Other | N ' |
Specios 1| 1.0l 2{ 30| 2| 40| 0| o0}l 1| 2,0] 2} 2.0 3| 6.0
Grand Total ' L
A1l Species bh [167.5 § 24 |113.5 | 68 [281.0 | 17 |106.5 |29 |177.51 46 |28k.0|11k |565.0
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Norﬁhern pike had the lowest mo?tality rate for gamefish taken in contract
nets the first study year., Largemouth bass ranked next, and walleye and sauger
were highest. The second year northern pike had the highest rate, followed
by walleye. No sauger or largemouth bass mortality occufred the second year.
Walleye mortality was higher than that for northern pike in Department nets.
Panfish mortality varied over the range observed for gamefish with no

particular species characteristics,

Seasonal Aspects of Mortality

Although more non-commercial fish were taken.in spring and fall than
during summer months, lower water temperatﬁres tended to reduce mortality
when catches were highest. The first study year, September, July, October and
April were months of most significant non-~commercial fish mortality.

Only May had similar mortality in the Becond year.

The f1rst yaar non-commercial fish other than northern pike made up a
considerable portion of the total mortality, while the second year nearly all
fish killed or injured were northern pike.

Absolute mortality for Department nets was highest in September, June,
April and Jqu. Probable mortality included the same honthé, |
plus May.

The nuﬁber of injpred fish was highest in spring and fall months,
indicating better survival witﬁ Lower Qater températures.. Mosf'injﬁred fish
would likely have been dead in the nets if taken during the warmer summer

months. Most of the injured fish were northern pike.
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Mortality by Location

Most non-commercial fish mortality in contract nets was located in the
north and west central areas of the lower pool, The easf central
and south sections ranked next for the first study year, but had no mortality
the second year. The upper and middle pool produced the lowest mortalities.
Northern‘éike made up most of the mortality in all areas except the south
section, where other gamefish were most numerous. Panfish mortalit& was
located in the east and west central areas and sublegal catfish in the north
and south sections.

Department net mortality was centered in thg upper and middle pool areas,

The north section ranked next, followed by the west central area.
Little mortality occurred in the gasi central area and none in the south.
Northern pike made up a large part of the mortality in all aress except the
south and east central. Panfish mortality appeared in the same areas as

other than northern pike

northern pike. Dead game fzsmﬁ%resfound in the upper pooi and north and
east central areas of the lower pool. The only dead sublegal catfish came i
from the east central area.

All waterfowl taken in contract and Department nets were dead, except

for one canvasback released alive from a contract net in fall of the first year.

Non-Commercial Fish Mortality and Time Length éf Set

Records were kept on the lengtﬁ of time nets were in the water before
1ifting to determine if this had any influence on non-commercial fish mortality.
The shortest net sets were associated with "drive-netting." This method of
fish involves nets placed across the mouth of a shéllow-bay where a concen-

tration of commercial fish has been located by their activity.



The fish are then chased into the net by making a loud disturbance at the
water surface. The operation takes up to a few hours, and the nets are not
left over night., Gamefish were seldom taken by this method and were easily
released without infury when they were caught due to the short time in the.
net. This metbod is generally only effective -during brief periods in the
spring and fall months, and no mortality was observed in conjunction with it
~during the stud&.

It is usually advantageous to the commercial gill netter to run his nets
after they have been set over night during the open water season., This is
because after one night there will usﬁally be enocugh fish in the nets to
considerably reduce their efficiency if the catch is not removed, If not,
relocation of the nets is probably desirable. AlBO,-duriné.hot weather part
of the catch may dig and spoil if left in the net more than one day. 4s a
result, most contract net sets were over one nigﬁt only. Longer sets usually
occurred only Qhen adverse weather conditions or insufficient hours of daylight
prevented 1lifting. Nets set under the ice are often run less frequently as
low water temperatures tend to decrease fish.movemént and therefore incfease
the time reqﬁired to make an adequate catch while also reducing mortalitj and
spoilage losses; In addition, more time‘is required to run the same amount
of nets under ﬁhe ice than in open wa%ér. Because the contracts froduced no
winter fishing and few open water sets over one day, Department nets set were
frequently left for two or moré days to evaluate the influence this might have

on mortality.




59.

Northern-pike were the only gamefish taken in contract nets for which
comparison between one day and longer sets was possible. The only gamefish
other than northern pike .taken in a set of two or more days duration was one
sauger released alive, Northern pike mortality was higher for sets of two
or more days than for one day, 60 percent and 20 percent, respéctively. The
only panfish that provided similar mortality comparisons was the crappie.

The one-day set rate was 14 percent and the two or more day set rate was 33
percent. Other species furnished no comparisons.

For Department net sets, the northern pike mortality rate was lower for
two or more day.sets (30 percent) than for one-day-sets (4h percent), Two
walleyes taken in one-day sets were both killed, and one of two walleyes taken
in longer sets died. Panfish mortality was higher for longer sets (83 percent)
than for single day sets (50 percent). Longer sets produced'no mortality for |
the other species taken,

In summary, gamefish and panfish mértalities did generally increase with
increasing set length, although gamefish in Depértment'nets were a notable

exception.

ECONCMIC VALUE OF THE COMMERCIAL CATCH
The total value of the commercial fish taken under contract during the
two~year stuéy was 315,136.00, $9,200.83 the first year (57 percent), and
$6,935.17 the second (h} pércent). Carp was again the dominant Bﬁecies,
contributing $11,050.55 or 68 percent of the total., Its overwhelming poundage

more than compensated fér its low value per pound (3 to 7 cents).



60.

Buffalo ranked second at $3,866,61 (24 percent) and varied from 6 cents to

20 cents per pound., Catfish came in a low third at $967.36, only 6 percent
despite their high value of 22 cents to 30 cents per pound. A low per pound
value -(5 cents to 10 cents) combined with a small catch, placed drum last

with 251,48, just 2 percent of the total. The catch value of each type of
fish declined the second year and the percent of the total contributed by each
lspecies also changed. The significance of carp declined bylthe amount buffalo
increased (3.5 percent). Drum increased slightly (0.3 percent) and catfish
dropped slightly (0.1 percent). _ '

Value by Month '

'"'"'SE%?BEEII&, the catch income was highest in April and September (17.4
percent each). June and July were about average months (12 and 13 percent,
respectivély). A1l remaining months ranged from 9.5 percent (August) to 10.5
-percent (May). There was considerable variation in the seasonal distributions
of the two years, L The leadiﬁg month in both years contributed
just over 22 percent of the total annual income; September.1970 and April 1972.
Other months of above-average income the first year included November, April, .
and July, ranging from 14 to 13 percent. The second year the months of May,
June, and July were above average (16 to 13 percent).. Slightly below average
months (10 to 12 percent) included October and June ﬁhe first year and August
ahd Sgptehber the second. Low income ménths the first year wers August (8 percent)
- andlﬂay (6 percent), and Cctober (8 percent) and November (4 percent) the second.
In summary, April was consistently highest in annual income prodgction.
September ranked high one year but was below average the next. ﬁay and
November fluctuated most widely between high and low income. June also ranged
from above to below average, but not with as wide a variation. July was

consistently slightly above average and August and October below,
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The distribution of the.income between the major speclies sesasonally was
also examined, Carp were practically the entire scurce of income in November,
the remaining 1 to 2 percent from buffalo. They were also quite deminant
during April, September and October (70 to 80 percent). Their importance
declined during late spring and late summer (55 to 65 percent for May, June,
and August), and vas lovest in July (just under 50 percent), Buffalo were
moﬁt significant during the swmer months, contributing 30 to 4O percent of
the monthly income Jung through August, with the peak in July. May and
October followed (25 to 26 percent). Apfil and September made up the remain-
ing months of significant buffalo catches (19 percent each)., Drum made the
greatest contribution of their small fraction of the total incéme in July i
and August (3 percent). October and June ranked next (2 percent) with May
and September following.(l.o percent). Drum were_ihsignificant in.the cold
water months of Apfil'and November (less thﬁn 0.5 percent). Catfish catches
were.nost sigoificant from Mey through August (9 to 12 percent), peaking iﬁ
July. Trensitional months of April and September showed marked declines
{3 to & percent), and fall was insignificant, 1.5 percent or less in October
and November. ‘

Annual fluctuations in the economic significance of the major camercial
gpecies'were #lso examined., The value of the carp catch shoved the gfeatent
variation in April and May, followed closely by June and October (range, 18 to
15 perceﬁt'or the total catch value). Buffalo values fluctuated most in April,
June, and October, 12 to 13 percent of the total catch value. The value of
the catfish catch varied 1b percent in May. Catfish catch values in the

remaining months and drum values in all months varied less than 5 perceant.
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Value by Location

The west central and north sections of the lower pool produced just over
half the total .income (27 and 24 percent, respectively). The east central
and south folloved with just under one-third (17 and 13 percent, respectively).
The smallest producers were the upper and mid-pool areas (12 and 5 percent,
respectively). On an snnual basis, the west central section of the lower pool
led with oné-third of the 1970-T1 income but was replaced by the north section
the second year (39 percent). Both areas were Qbove average both years, The
east central and south sectioms ﬁere big producers the first year (21 to 9
percent), The upper pool jumped from the poorest area (under 8'percent)'1n
1970-T1 to vell above average (19 percent) in 1971~-72, The mid-pool was the
consistently poorest area, with just over 8 percent the first year and only
1 percent the second,

Carp dominated the catch income from the gidspool ares hoat:henvily
{9k percen&). followed by the west central (87 percent). The north and upper
pool sections were similar (68 to 70 percent), and earp were least influential
in the east central (51 percent) and south (hllpercent) sections, The signi-
ficance dr_bufralo was negatively correlated to that of carp, being highest
where carp was lovest and vice versa. Buffalo (39 to 46 percent), drum (2
to 3 percent), and catfish (9 to 1 percent) were all most prominant in the
east central and south sectioms. for Buffalo and catfish, the north and upper
pool sections ranked next, with west central and mid-ﬁool lowest. The upper
and mid-pool areas brought the lowest drum income, with the ﬁ;rth and west

central intermediate.
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Annual fluctustions in the ecomonic importeance of the major commercial
species in the aix aress were noted. The significance of carp and buffalo
varied most in the east central area, between 15 and 20 percent of the total
;atch value. Catfish catch values fluctuated most (L to 6 percent of the
total catch value) in the upper pool, and north and south areas. Drum catches
fluctusted less than 2 percent in all areas. The middlé pool and west cgntra.l
sreas vhere carp dominated most heavily showed the smallest annual fluctuations.
COMPARISIONS BETWEEN THE COMMERCIAL CATCH AND THE
NON-COMMERCIAL CATCH '
To aid in evaluating the gill net ﬁ.uhery,' the commercial and non-coueréia.l
catches and their values vere compared. |

Commercial Catch Rate per Non-Commercial Fish and Waterfowl

1. The pounds of commercial fish were compared t0 the numbers and wvelght:
of non-commercial fish taken, obviously injured, and dead in the mets.

2, The carp portion of the commercial catch was also compared, as this -
specles is ,;!ot likely to have an adverse‘erfect on sport fish populations. For
all contract and Dep_srbnent netting during the entii'e study, the commercial
catch per non-comeercial fish ranged from 1,000 to 4,000 pounds depeading on
the degree of mdrta.iity (Taiale 1la). The rate per pound of non—com_ércia:l. fish
ranged from 200 to 9_00 pounds of commercial fish, Contract nets produced
commercisl catch rates several times larger than those for Department nets.
Annual variation in the rates ranged up to 40 percent of the two-year mean Ifor
contract nets and 60 percent for Department nets. Rates for the more significant
non~-commercial fish species and. groups of species are given in Tebles 11b -11d.

The commercisl harvest per 'duck wvas 1,200 pounds for the fall ‘nigration
and 22,000 pounds for the spring migration (Table lle). Commercial catch rates
for contract nets were several times higher than those for Department nets.

Rates varied widely between the two study years.



Table lla.

(by number and pounds) Caught, Killed or Injured, and Killed,
May 1970 - April 1972,
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Pounds of Commercial Fish and Carp Taken Per Non-Commercial Fish

Per Non-Commercial

Per Non-Commercial

Per Non-Commercial

Fish Caught Fish Killed Fish Killed
or Injured
Per Fish [Per Pound | Per Fish|Per Pound | Per Fish]Per Pound
CONTRACT NETS
1970=-71
Commercial Fish 1,137 238 4,030 1,058 5,373 1,576
Carp only 1,003 210 3,555 934 b, 7h1 1,391
197172 .
Commercial Fish 1,583 342 5,674 1,200 6,809 1,548
Carp only 1,361 294 4,876 1,031 5,852 1,330
Both Years
Commercial Fish 1,295 274 4,610 1,116 5,915 1,563
Carp only 1,130 239 4,022 973 5,160 1,364
DEPARTMENT NETS
1970=-71
Commercial Fish 2Ly %9 349 56 o2 91
Carp only 213 33 301 48 640 78
1971-72 .
Commercial Fish 157 25 297 kg 433 97
Carp only 122 19 232 38 337 76
Both Years
Commercial Fish 184 29 317 51 520 95
Carp only 150 2L 258 42 423 77
Contract and Department
Nets - Both Years -
Commercial Fish 1,022 200 2,8?8 581 4,050 925
Carp only 889 174 2,503 505 3,523 805
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Table 1lb, Pounds of Commercial Fish and Carp Taken Per Game Fish (by number
and pounds} Caught, Killed or Injured, and Killed,
May 1970 - April 1972

Per Game Fish ber (Game Fish Per Game Fish
Caught Killed or Injured Killed

Per Fish|Per Pound | Per FishiPer Pound |Per Fish|Per Pound

CONTRACT NETS
1970-71

Commercial Fish 1,515 | 270 4,546 1,081 6,114 1,619
Carp only 1,337 238 k001 | 95k | 5,39% | 1,k29
1971-72 '
Commercial Fish 2,128 379 5,921 1,232 6,809 1,548
Carp only 1,829 326 5,088 1,059 | 5,852 1,330 -
Both Years

Commercial Fish 1,732 309 5,056 1,142 6,398 1,587
Carp only : 1,511 269 4,411 996 5,581 1,385

M ow e e G b M B SE B S e e M SR AW At o W e e G e e

Commercial Fish 297 Y 371 - 56 742 - 91
Carp only 256 Lo 320 kg 640 78
197172 ' |

Commercial Fish 210 27 392 ) 664 103
Carp only 164 21 306 39 518 81
Both Years ' ‘

Commercial Fish 239 22 383 52 693 ‘ 98
Carp only 194 26 312 43z 561k 80

P R T R R B N B Rt il - m mow m om o om o - e oa e e oW wm s

Contract and Department
Nets - Both Years

Commercial Fish 1,356 223 3,280 594 L,686 ok7
Carp only 1,179 | 194 2,853 516 L,076 823
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and pounds) Caught, Killed or Injured, and Killed,
May 1970 -~ April 1972

66,

Puunds of Commercial Fish and Carp Taken Per Northern Pike (by number

Per Northern Pike

Per Northern Pike

Per Northern Pike

- Caught Killed or Injured Killed

Per FishiPer Pound{ Per Fish|Per Pound | Per Fish|Per Pound‘
CONTRACT NETS
1970-71
Commtercial Fish 1,866 298 6,567 1,328 9,850 2,074
Carp only 1,133 263 5,794 1,172 8,691 1,830
1971-72 - o
Commercial Fish 2,619 4h3 6,485 1,329 7,566 6,502
Carp only 2,251 381 5,573 1,142 1,702 1,463
Both Years ' ' , :
Commercial Fish 2,133 - 348 6,531 1,328 8,708 1,894
Carp only 1,860 303 5,697 1,159 7,596 1,652
DEPARTMENT NETS
1970~71
Commercial Fish 312 bg 296 61 848 102
Carp only 269 Lo 347, © 52 731 88
1971-72 - |
Commercial Fish 227 27 L3] 53 784 117 -
Carp only | 177. 21 337 l 612 91
Both Years | .
Commercial Fish 255 33 h16 56 809 110
Carp only 208 27 339 45 658 90 -
Contract and Deparfment
‘Nets -~ Both Years _
Commercial Fish 1,608 245 3,952 660 6,075 | 1,103
Carp only 1,399 213 3,438 57k 5,284 959
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Table 11d. Pounds of Commercial Fish and Carp Taken Per Panfish (By number and
pounds) Caught, Killed or Injured, and Killed,
May 1970 - April 1972

Per Panfish Xilled

Per Panfish Caught or Injured Per Panfish Killed
Per Fish |[Per Pound |Per Fish|Per Pound |Per Fish{Per Pound
CONTRACT NETS
1970~71 :
Commercial Fish 11,820 16,886 | 44,324 | 70,919 | 59,099 | 88,649
Carp only 10,429 14,899 | 39,110 | 62,575 | 52,146 | 978,219
197172 ‘
‘Commercial Fish 1%,618 13,618 | No panfish killed or Injured
Carp only 11,704 11,704
Both Years '
Commercial Fish 12,539 15,292 | 78,370 | 125,391 {104,493 | 156,739
Carp only ' 10,939 13,340 | 68,368 | 109,389 | 91,158 | 136,736
—————————————————————— - em o e w) e e o e e e o e w dm e ms s
DEPARTHMENT NETS
1970=71
Commercial Fish 5,934 5,934 { 5,934 5,934 | No panfish killed
Carp only 5,118 5,118 1 5,118 5,118 '
1971-72
Commercial Fish 1,232 2,157 1,438 2,876 1,428 2,876
Carp only 962 1,683 1 1,122 2,2k 1,122 2, 2kk
Both Years :
Commercial Fish 1,820 2,912 2,080 3,640 2,427 L, 854
Carp only 1,481 2,570 | 1,693 | 2,963 | 1,975 | 3,950
Contract and Department
Nets - Both. Years
Commercial Fish 9,941 12,864 | 29,822 50,468 36,449 65,608
Carp only 8s61+6 1]-’189 25,939 43| 896 31,703 57’065
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Table 1le. Pounds of Commercial Fish and Carp Taken Per Duck Caught in Contract and
Department Nets,: May 1970 - April 1972,

CONTRACT NETS DEPARTMENT NETS COMBINED NETS
- Canvasa| All Canvas~ | All Canvas-{ A11
Scaup back Ducks | Scaup back Ducks | Scaup back | Ducks
Fall'1970 ' :
Commercial Fish 5,050 4,591 | 2,104 200 - 200 2,75%{ 4,755 | 1,585
Carp 4, 820 4,282 | 2,008 200 - 200 2,632 | 4,545 [ 1,515
Spring 1971 _
Commercial Fish | No ducks 1,900 1,900 | 31,100 31,100
Carp 1,600 1,600 | 28,800 28,800
1970-71 Fall and
Spring Combined . .
Commercial Fish | 7,970 | 7,245 | 3,321 370 - 370 | 4,170 7,582 | 2,453
Carp 7,540 6,855 | 3,142 340 340 3,940 | 7,164 | 2,318
Fall 1971
Commercial Figh 710 - 687 | No ducks 248 - 72%
Carp 686 - 663 724 - 700
Spring 1972 \ |
Commercial Fish |17,000 17,000 | No ducks 17,100 - | 17,000
Carp 14,350 - | 14,350 14,450 - | 14,450
1971-72 Fall and
Spring Combined .
Commercial Fish 1,761 - | 1,706 | No ducks - 1,803 1,747
Carp 1,568 -1 1,519 : 1,610 1,559
Fall 1970-71 _ o
Commercial Fish 1,823 6,464 | 1,317 322 - 322 1,542 | 6,727 | 1,175
Carp 1,746 6,191 | 1,261 322 - 322 ] 1,479 | 6,455 ] 1,127
Spring 1971-72 . | o
Commercial Fish |31,600 - 131,600 | 2,100 2,100 | 21,767 - {21,767
Carp 27,950 = 127,950 { 1,800 - 1,800 19,233 - 119,233
Fall and Spring
1970-72
Commercial Fish 3,276 | 12,209 | 2,398 500 500 2,731 12,664 | 2,111
Carp _ 3,024 | 11,273 | 2,214 k0 - 470 2,524 t11,700 | 1,950
1970-71 A1l Months | |
Commercial Fish 17,730 | 16,118 7,387 593 593 9,162 | 16,657 | 5,389
Carp ‘ 15,644 {14,222 | 6,518 512 - 512 8,078 | 14,687 | k,752
1971-72 A1l Months
Commercial Fish 4,393 4,256 | No ducks 4,671 4,525
Carp 3,775 3,657 | 3,993 3,868
1970-72 All Months
Commercial Fish 7,646 | 28,498 | 5,598 | 1,456 - 1,456 6,432 129,822 1 4,970
Carp 6,670 | 24,861 | 4,883 | 1,185 - 1,185 5,595 (25,939 | 4,323




69.

Comercial Value Rate per Non-Cosmercial Fish and Waterfowl

The value of the commercial catch in contract and Department nets for the
entire study ranged from $50 to $200 per loss of non-commercial fish and $10
to $SG per pound of non-commercial catch, varying with the degree of nortality
(Table 12a). Coﬁtrlct net rates ranged from $60 to $350 ﬁer non-commercial
fish and $12 to $60 per pound of non-commercial fish, Department net rates
were-considerably lower, $15 to $35 per fish and $2 to $8 per pound., Value
rates for the more significant individual species and groups of species are
given in Tables 12b.- 124, The value of the commercial catch per duck taken
during fall migration period was $54 and $1,000 during the spring migration
(Table 12e¢). Contract net values were three times those for Department nets
in the full, and over 12 times Department net values in the spring.

COMPARISONS BETWEEN COMMERCIAL AND NOﬁ-COMMERCIAL CATCH VALUES

In an attempt to assign a monetary value to aport fish and vaterfowl
losses, data from the 1970 Netional Survey of Hunting and Fishing on estimated
sportsmen's expenditures per trip were combined with creel census and duck bag
check data on fish and duck harvest rates in the Péol T area collected in
Department field swrveys. Value coqparisonalror potential ﬁortality (a1l netted
sport fish end ducks sssumed killed) found the commercial fish taken in contract
nets had a market value about six times that of the sport fish and ducks taken
(Table 13a). For Department nets, the value of th; commercial catch was 1,1
to 1,3 times higher than the non-conmeréial catch., For probable nortaiity, the
commercial tq sport catch ratio 1ncrease& to 12 to 15 times for contract nets
and 1-1/4% to 2-1/2 times for Department nets (Table 13b)}. The ratios were
slightly higher for absolute mortality (only fish and ducks dead in the nets
countedO: 13 to 19 times for contract nets, and 2 to I times for Department

nets (Table 13e).
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Table 12a. Value of Commercial Catch Per Non-Commercial Fish (by number
and pounds) (in dollars) Caught, Killed or Injured, and Killed,

Mey 1970 - April 1972

Per Non-Commercial

Per Non-Commercial

Per Non-Commercial

Fish Caught Fish Killed or Fish Killed
Injured

Per Fish|Per Pound | Per Fish|Per Pound | Per Fish|Per Pound
CONTRACT NETS
1970-71 58,98 12,34 | 209.11 | 54,93 | 278.81 | 81.79
1971-72 80,64 17.40 288.97 61.10 346,76 78.81
Both Years 66.68 14,10 | 237.29 | 57,452 | zob.h5 | 80.48
DEPARTMENT NETS
197071 | 15,64 2.4 | 22,07 | 352 | 6,91 5,73
1971-72 12,54 2400 23.79 3.89 3hah9 7.79
Both Years 13.48 2.1k 23,15 3,75 38,0k 6.92
Contract and _ ,
Department Nets - 53,59 10.47 | 150.89 | 30.Lk 212,36 { 48.52
Both Years




Table 12b.

Tl.

Value of Commercial Catch (in dollars) Per Game Fish (by number

and pounds) Caught, Killed or Injured, and Killed,
May 1970 - April 1972

Per Game Fish

Per Game Fish
Killed or Injured

Per Game Fish

CONTRACT NETS

1970-~71
197172
Both Years

DEPARTMENT NETS

. 1970-71

1971~-72

Both Years

Contract and
Department. Nets -
Both Years

Caught

Per Fisgh|Per Pound
78,64 14,03

108,36 19.29
89.15 15.89
18.76 2.91

- 16.82 2.13
17,46 2.35
71.08 11.72

Per Fish|Per Pound

'235-92 56410
301,53 | 62.76
260,26 58,78
23.45 | 3.56
31,35 | 400
28,03 %.83%
172,01 31,13

Killed
Per Fish|Per Pound
317.27 . 84,03
346,76 78,81
229,31 81.70
46,91 5,73
53,06 8.26
50.72 7«15
2&5.73 Lo, 64
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Table 12c, Value of Commercial Catch (in dollars) Per Northern Pike (by
number and pounds) Caught, Killed or Injured, and Killed,
May 1970 - April 1972
Per Northern Pike |Per Northern Pike | Per Northern Pike
Caught Killed or Injured Killed

Per Fish|Per Pound | Per Fish|Per Pound | Per Fish|Per Pound
CONTRACT NETS
1970-71 96.85 15.49 | 340,77 | 68.92 | 511.16 | 107.61
197172 | 133.37 22.55 | 330.25 | 67.66 385.29 | 86.69
Both Years 109,77 17.90 3%6.17 68.37 48,22 97.50
DEPARTMENT NETS
1970-71 19.75 | 311 | 25.02| 3.8 53.61 |  6.47
1871-72 18.15 2.19 34,49 4,23 62,70 9.3%2
Both Years 18.68 2.45 | 3.6.43 4,08 ' 59.17 8.07
Contract and : ) :
Department Nets = 84,32 12,87 207.24 24,61 ) 218.54 57.82
Both Years -
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Table 12d. Value of Commercial Catch {in dollars) Per Panfish (by number
and pounds) Caught, Killed or Injured, and Killed

My 1970 - April 1972

Per Panfish Per Panfish Per Panfish Killed
Caught Injured or Killed
Per Fish|Per Pound | Per Fish|Per Pound { Per Fish|Per Pound
CONTRACT NETS _
1970-71 613.39 | 876.27 | 2,300.21| 3,680.33 | 3,066.94] 4,600.42
1971-72 693.52 | 693.52 | No panfish injured or killed
Both Years 64s. bk | 787,12 | 4,034.00| 6,b5k.40 | 5,378.67] 8,068.00
DEPARTMENT NETS
1970-71 37527 | 375.27 375.27 375.27 No panfish killed
1971-72 98.5u‘ 172, 4k 114.96] 229,92 | 114.96] 229.92
 Both Ye#rs 133,13 | 213,01 152.15 v266.26 177.51 355.01
Contract and -
Department Nets = 521.24 | 674.55 1,565.73 2,646.31 11,911.23) 3,440.21
Both Years .
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Table 12e. Value of Commercial Catch (in dollars) Per Duck Caught in Contract
and Department Nets., May 197D - April 1972
CONTRACT NETS DEPARTMENT NETS COMBINED NETS
Canvas~| All Canvas~ | All Canvas-] All
Scaup back Ducks | Scaup | back Ducks Scaup{ back Ducks
Fall 1970 236.64 | 215.12| 98.60f 11.77 - | 11.771 120.12]| 22h,76] 7h.92
Spring 1971 - - -| 89.62 - | 89.62[1,261,84 -[1,361.84
Spring and fall) 365,86 | .330.78| 15L.61| 19.56 - |10.56| 101.71 3u8.56] 112.77
Fall 1971 29.57 -1 28.58 - - -| 32.10 -l 31.03
Spring 1972 768,25 -1 768.25]| - - -1 778.54 -| 778.54
Spring and fall _ - _ _ -
1971-72 ?7.22 7h, 81 80.25 77.75
Fall 1970-71 82.66 _293.6? 59.70{ 19.92 - | 19.99 70.90| 309.37] 5402
Spring 1971-72 [1,40k4.36 - 11,404,36{110,20 - {110.2¢ 972.97 -| 972.97
*;g—‘;g_?gd SPring| qum 13 | s48.41| 107.72| 28.95 - | 28.99 123.96| S74.73]  95.79
1970-71 | | | ‘
411 Months 920&08 83601*14' 383-37 3753 - 37.53 4?8.80 8’?0.55 281,65
197172 o _ . ] _
A11 Months ea3.72 -] 216.72 215,97 . 238,28
1970~72 A - | g | ‘
A1l Months 393.56 |1,466.91 | 288.14[106.50 - l106.59 337.281,56a73] 260,62
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SUMHARY

A two-year study of commercial glll netting in Pool 7 involwved c¢ne-half
million feet of net annually (90 percent under contract and 10 percent by
Department peréonneD. An annual contract catch of approximately 150,000
pounds of commercial fish {(almost 90 percent carp, 10 percent buffalo, and
small amounts of drum and catfish) valued at $7,000 to $9,000 also included
from 90 to 150 nonw-commercial fish (390 to 760 pounds) and 25 to 30 diving
ducks. Department net catch rates were one-haif those of contract nets for
commercial fish, bu£ 3 to L times as high for non-commercial fish and one-
third higher for ducks. The non-commercial fish taken were.mainly northerﬁ
pike, with smeller numbers of other gamefish, panfisﬁ, and sublegal catfish
making up the remainder. Thfee-foﬁfth; of the ducks ﬁere'scéup, aﬁd most of
the remainder canvashack.

The distribution of contract fishing.effort, the.commefcial cateh and
its value, and the non-commercial fish taken and their mortality indicate
the significance partiecular areas and months would have in a gill net fishery
similar to the one in the study.

Half the contract fishing the first year of the study was done in the
east and west central areas, with equal amounts in eache ' . The
norih and south areas also received equal amounts of effort, tégether one-
third of the total., The west ceﬂtral area had the highest commercial catch
and value aﬁd non;comﬁercial catch and ﬁortality. Théréast céntral area |
ranked second.in commercial catch and valué, and thé soufh area was second
in ﬁon—commeréial catch and mortality. The second Year the north area
dominated the fishery in all statistical areas, followed by the west central

area and upper pool. For both years combined effort was about equally
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distributed between the three leading mress, the west central, eamst central,
and north, The west central area led in commercial catch and value, followed
by the north, and east central, The non-commercial catch came meinly from the
west central, north and upper pool areas, with most of the dead and injured

sport fish from the west central and north areas.

The heaviest fished month the first year was September, followed by
October and July; September, April, and November equallywshared the highest
comuercial catch. The most. valuable catch was taken in September, with April
and November equal in second place. April had the higheﬁt non~-commercial catch,
with-September,'October'and November equally ranking sgcond. Four months had
important amounts of sport fish mortality. September and July were highest in
dead fish and October and April when injured fish were also included.

High monthly fishing effort the second year was quite uniformly dist;ibuted
from May through September, with July and Septembér slightly higher than the
other three months. April dominated the commercial catch and value followed by
May and June, May was the dominant month for non-comngrcial catch and mo;tality.
Appreciable numbers of sport fish also occurred im April, July and September,
and mortality in June, August and September.

For both years combined, fishing effort was higheat in September, followed
by July and October. April dominated the commercial catch followed by September,
and both equal as top value months. April produced the largest number of non-

 commercial fish, with significant amounts in May, September and October. Dead
sport fish oceurred most freéuently in September, followed by October and July.
The leading month when injured fish were also included was October, followed

closely by September, April and May.
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Fishing during the fall duck migration period (October, Rovember) wes
centered in the north and west central areas, about equally in each. Most
of the commercial cateh and its value came from the west central a;ea, and
most of the ducke from the north area. The fishing effort, commercisl catch
and value, duriné the'spring migration (April) was about equally distributed
between the upper pool and west central area the first year, and mainly in
the upper pool the second year., All ducks caught in the spring came from the
upper pool, The number of ducks taken during the fall migration was far higher .
. than during the spring migration. Duck mortali@y vas neaély 100 percent,
Catch rates of commercial and nonm-commercial fish and waterfowl by
month and area indicate how the gill net fishery is likely to be affected
by.changing the distridbution of fishing_?ffort withrreapect to season and
location. .
Highest catch and value rates for ccemercial fish in contract nets
both years occurred in Aﬁril and November, followed by May and June.
April led in the catch rate of non-coamercial fish, followed by Novemﬁer
and October the first year and November and May the second, Déad'sport‘
fish occurred at the highest rates the first year in April and July, folloved
by August and:Sepéenber. The second year the rate vas highest in May,
followed by November and August, - When inJured rish vere alao included, April
had the highest raté the first year followed by October. The second year
the highest‘morfality occurred in May, foilowed by Hovembér.! For both‘
years combined April hed the highest catch rate for non-cosmercial fish,

followed by November and May. The death rate wgﬁ highest in May, with
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gimilar lower rates in all the other months except for a much lower rate in
November. May, April and October were the leading months vhen injured sport
fish were included.

Department neis were fighed only during the last half of the first
study year. Highest commercial fish catch rates vere made in September and
October, followed by April. September had the highest value rate, followed
by October and April. The occurrence of non-commercial fish was much
higher in.April then the other three months. Dead sport fish appeared at
the highest rate in Ap:il, followed by September. |

 The second year, January had the highést'commercial fish catch rate,
and July and June were the top open water months. January and March had the
highest value rates, and the highest open water rates occurred in August
and June. ,Apfil had a far higher catch rate for ndn—gonnercial.fish @han
any other month, with £ishing under the ice (January through March) renking
next. November had the highest déath rate, with four months ranking next.
(April, June, July end September)}, When injured sport fish ﬁere included,
April was far sbove all‘other months in sport fish mortality, with November
and February next, | -

Of the four moﬁths fished in both years, commercial catch and value vere
similarly high in April, September and October, with November low. The rate
of occurrence 6f gamefish and their injury and death was auch higher in Apx»il
than the other thrgé monthe, April alsc was highest in sport fish dead in

He nets, but the other months were only slightly lower.
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The west central area had the highest contract commercial catch and

‘value rate the first year, followed by the upper and middle pool. The
catch rate for non-commercial fish was considersbly higher in the upper
pool than the other areas, with the west central and middle pool next.

The middle pool had the highest rate of death and injury of sport fish.
All other areas were slightly lower, except for a much lower rate in the
east central area, The highest rate for dead sport fish in the nets occurred
in the south area, closely folloved by the middle pool and north area.

The upper pool led in commercial and non-commercial catch and valueirates‘
the second year, followed by the west central and north areas, Sport fish
mortality was highest in the west central area, followed by the north
section.

For both years combinéd, the upper pdol r;nked rirst in coomercial
catch and value rates, rollowéd closely by the west central area. Nom-
comﬁercial catch rates were conéiderably,higher in the upper pool than the
other areas, followed by the west central and middle pool areas. The
occurrence of dead or injured sport fish was highest in the west central
and niddle pool areas. The west central area also ranked first in dead
sport fish, closely followed by the north and south sections.

| Commercial catch and value-rﬁtes for Department nets the first year

were considerably higher in the north area than any other locatdon. The
veat central ares ranked second in commercial catch rates and the south
srea second in value rates, The non-conmercial catch and death or inJury
rates vere higheat in the middle pool, with the upper pool next. The
occurrence of dead sport fish was highést in the upper pool, followed by
the north area and middle pool.
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The éecond year.the npper pool was far above all other areas in the
commercial catch rate for Department nets., Similar rates in the south,
north, and middle pool areas ranked next. The south area had the highest
value rate followéd by the upper pool. WNon-commercial catch and death or
injury rateé were much higher in the upper péol than for any other area,
Jhe middle pool and north areas ranked next. The upper pool alsc lead in
the occurrence of dead spprt fish in the nets, followed by the north
section, with the middle pool and west central areas both‘ranking third.
For both yéars qombined, the commercial catch rate for Department nets was
hirhest in the upper pool, followed by the west central érea. The highest
value rate came from the south area, with the north area second. Non-
commercial catch and deéth or injury rates were higﬁestrin ﬁhe upper pool :
followéd by the middle pﬁol and north area, Bead sport fish appeared
at fhe highest rate in the north area, with the upper pool and middle pool
close behind, |

During the first fall duck migration in the study, the west central
area ranked firé£ in the contract commercial catch and value rates, with
the middle pool second, , Duck catch rates were highest in the
south area, followed by the north area, The west central area also led
in the rate of commercial catch and value the second fall, with the north
area a.cIOSe second, A very high duck catch rate in comparison to the first
fall occurred in the north area. All other areas broduced no ducks, except
for one taken in the west central area., For both falls coﬁbined, the west
central area was first in Eommercial cateh and value, with the middle pool
and north sections next. The north area had the highest duck catch rate,
with the south area second, |

The Department net commercial catch and value rates were highest and

abont equal in the middle pool and west central areas the first fall,



Ducks were taken at a high rate in the east central area, and in that area
only. The second fall, the west central area led the commercial catch
and value rates, followed bylthe south area, WNo ducks were taken.
Department nets were fished both falls in the west centrai area only,
which produced a high commercial catch and value rate; and no waterfowl,

Contract netting during the spring waterfowl migration the first yéar
yielded extrgmely-high commercial catch and value rates in the middle pool
and high rates in the west central and upper pool areas., No waterféwl were
taken, The second yéér, commercial catch and value rates were very high in
the north and west central aréas, and high in the upper and middle pool
areas. Ducks were taken only in the upper pool, and at a low rate there.
High commercial catech and value rates in the three areas‘fished both years
corresponded to a low duck catch rate in the upper pool 6h1j.

Departmant‘nét commercial catch and value rates were highest in the
upper pool the first spring and the middle poﬁl the second spring. Ducks
were taken in the upper pool during the first spring only, ai a rate above
the spring contract rate and below the leading fall contract rates.,

The value of sport fish and waterfowl lost through commercial gill
netting based on surveys of hunting and fishing e%ﬁenditures amounted to
from 5 to 20 percent of the market value of the commercial contract catch,
vérying with the annual mortality rate assumed. Sport fish and waterfowl
losses in Department nets were considerably more significaﬁt, from 25 to 95

percent of the saleable commercial catch in terms of monetary value.
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DISCUSSION AND CONCLUSIONS

The resulis of a two-year invegliration of commercial pillhnettinp on
one Mississippi River pool 1ndicatesthat certain losses of non-commercial
fish (chiefly northern pike)‘and waterfowl (chiefly scaup and canvasback) are
a definite consequence of this fishery. The masnitude of these losses does
not, appear to be sufficient to justify maintaining the complete closure of
the study area which existed for seven years prior to this study. However,
the annual amount of fishing effort during thé study was only half of the
aﬁnual average for the 10 years prior to closure. The two years immediately
prior to closure had effort 3 to 5 times that expended during the study
years. The annual commercial catch under contract was about the same as
the mean catch for the ten yeérs prior to closure; with only one year having
cnnsi&erably larger annual catch than those during the study. Therefore,
‘gill net efficiency was higher during the study period than during any of
the ten ﬁears prior to closure., Comparable gill netting by Department
persennel yielded commercial fish with nnly half the efficiency of contract
netting. However, catch rates for non-commércial fish were 3 to L times
higher in Depariment than contract nets, and waterfowl rapes were bne-third
higher in Department nets. This indicates a selectivitv for commerdial fish-
and arainst non~-commercial {ish by ¢ miract fishermen. If the gill net
fishery were to revert Lo its former pre-closure status, with commercial
catch effieiency dropping to pre-closure levels, the catch of c&mmercial
fish per noﬁ-commercial Tish and waterfowl would be considerably lower than

-during the study period, Thé difference in efficiency between an exploited
and unexploited commercial fish population could result from reduced numbers

and/or altered behavior patterns of commercial fish of susceptible size.
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Ancther potential cause is the influence of location. [t is probable that,
with the low fishing pressure during the study, netting could be conducted
in those areas whefé efficiencv was greatest. With an expanded fishery,
less productive areas would have ﬁo be éntered, 0Olose supervision by
Departmen£ persoﬁnel during the study'encouraged contract fishermen to
avold areas with high non-commercial and waterfowl catch rates. The absence
of supervision and increased pressure could encourége.expansion of the
fishery into areas of higher qonhcommercial and waterfowl catch rates,
The term "area® heré is not equivalent to one of the éﬁx study areas. HWets
sel ab ditfferent locatibns within a study area often varied éonsiderably in
tbe species compostion of the catch, and catches at a given location changed
considerably with fish moﬁements. In summary, the probability of an
optimum ratio of commercial to non-commercial catch declines with an
expanding fishery,

The mean catch rate for cémmercial gill netting for the ten years
prior te the closuré of Péol 7 was identical to fhaf for Department nets
during the study. While there is no means of determining the non-commercial
fish and waterfowi catches during Lhe pre~clospré period, if the éatch
rates for non-commercial [ish and waterlowl then were aisa similar to
those lor Department nets during this study, the value of the non-commercial
Fish and waterfowl w&uld represent a sizable fraction of the market value
of the commercial harvest., If a gill nq£ fishefy were to become re-
established with catch rates more closely resembling those for Department
nets than contract nets during the study, and of-a size comparable tc fhat
of 1962 and 1963, sport fish and duck losses could increase to a level
sufficient to produce a reaction on the #art of sportsmen similar to that

leading 1o the 196l closure. Some method of regulaline the pfll net lishery
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to keep non-commercial and waterfowl losses within limits tolerable to
sporting interestsrwhile also providing for utilization of the commercial
resource would appear to be the best management approach,

Possible means of control include regulation of the amount of pear
licensed, the areas fished,‘the months fished, fishing methods, and spot
checks during the most critical periods. A fishery similar to that during
the study period which resulted in’commerciél harvest levels comparable to
the pre-closure period without excessive gamefish aﬁd waterfowl losses
could be maintained ﬁy 1imitiné the ﬁumber of fishermen (issuing a prescribed
rumber of contracts) or the amount of gear licensed, or both., Closing key
areas and months could substantially‘reduce gamefish and waterfowl losses,
but would reduce the commercial catch to about the same extent. Controls
on effort in the areas and/or during ghe months of highest non-commercial
catches would be more conduciye to sizable commercial harvest'withoqt
problem camefish losses. For example, the upper poal is almost entirely
spring fishery, and would in effect crmpletely close if fishing there were
not allowed in April and May. A method of gill netting known as "drive-
netting“ provides an effectivé means of making large commercial catches
under certain conditions during spring and fall months, with no threat to
non-commercial fish or waterfowl, When heavy concentraﬂions of commercial
Lish {carp or buffalo) can be located in a shallow bay that can be effectively
blocked with nets, and the fish can.be frightened into the nets by creatingA
a disturbance in the area, this method is often employed. Samefish are
seldom taken under these circumstances, and becausé-all fish are removed
shﬁrtly after capture, the possibility of serious injury is nepligible,

Restrieting gill netting to daylisht howrs only during sprinz and all months
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would nearly eliminate gamefish and waterfowl mortality then, GSpot
checking could be conducted during critical months, in critiéal areas,
or in any unusually heéyy concentration of pill netding effort._ This could
be done to eaforce formal netting restrictions, or on the basis that nets
be removed or moved to another location only if and when problem situations
develop. Spot checks would also Ee a useful means of detecting and
rectifying problem situations before adverse public opinion developed, '
Observations of contract and Department netiing during.the fall waterfowl
migration indicates that duck loéseé could be practically eliminated by
setiing nets in shailow bays near the sﬁoreline,'aﬁd avoiding open water
areas., The near-shore areas are used heavily by dubbling ducks which,
unlike the divers located in more open water, are apparently not suscepltible
to gill nets.

Ohe conflict between gill netting and other interests arose during
the study which‘forced-the terﬁinaﬁion of data collection in the eastern
half of the south study area after the first year. This area is heavily
used for sport fishing from late spring thr-ugh early fall, and for ice
{ishing in the winter months, Setlining is prohibited ih the area, and
g#ill net catches of flathead catfish during the study aroused jealousy
on the part of setliners. Sport fishermen conplained of gill nets
interfering with their activities. The first year's data collected
indicated the area had potential for éood commercial fish harvest in
spring and fall months, with sport fish catches no higher than other pool
areas, The results of fishing this area indicate the imﬁoftance of
repulating gill netting to minimize conflicts with other uses of a given
pool area, since the problem hefe was not even related to sport fish or

waterfowl losses.
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